BAckgROUNd ANd SIgNIfIcANcE
Since 1981, the Centers for Disease Control and Prevention (CDC) has recommended annual vaccination against influenza for health care workers. The American Nurses Association (ANA) has also supported annual seasonal influenza vaccination. During her presidency, ANA President Rebecca M. Patton sent a letter calling on all registered nurses to receive seasonal influenza vaccine, reinforcing the ANA's long-standing history of encouraging vaccination for nurses (Patton, 2009) . Despite these continuing recommendations for annual influenza vaccination, only 40% of health care workers receive the vaccination (CDC, 2006b) . Registered nurses and other personnel who provide direct patient care are at risk not only for contracting influenza from their patients, but also for being potential reservoirs and transmitting the disease from patient to patient (Nelson, 2004) . Hospitalized patients harboring influenza infections can experience more serious consequences than healthy individuals because patients are often elderly or immunocompromised (CDC, 2006a) .
Evidence to date suggests that low rates of health
AbstrAct
Influenza is a serious infectious disease, causing 226,000 hospitalizations and 36,000 deaths in the united States each year. Since 1981, the Centers for Disease Control and Prevention (CDC) has recommended that all health care workers receive influenza vaccination annually. Current CDC reports indicate that only 40% of health care workers receive influenza vaccination. Vaccination rates are lower among registered nurses than other health care workers. This integrative review encompasses international research published between 2003 and 2009, and explores factors that influence nurses' decision to receive or decline influenza vaccination. Findings indicated that concerns about the vaccine's safety and efficacy continue to be major barriers for registered nurses. Future efforts to improve vaccination rates should include rigorous education on vaccine efficacy and safety specific to nursing personnel.
care worker vaccination increase the risk for influenza outbreaks in hospitals and other health care settings (CDC, 2008) . Herd immunity, the result of encouraged or mandated vaccination of hospital personnel, is one way to protect patients from contracting influenza in the hospital. Besides the direct effect of personal protection for hospital personnel, there is an additional effect of "population or herd vaccination." For infections that are transmitted from person to person, or for which humans are reservoirs of the infectious agent, an increase in the level of herd immunity usually results in lower infection rates in the general population and thus a lower risk of infection among unvaccinated individuals. This is called a herd-protective effect (Smith, 2010) . The vaccination of health care workers reduces influenza infection risk and associated morbidity and mortality among patients (Hofmann, Ferracin, Marsh, & Dumas, 2006) . Evidence-based practice relies on meticulous integration and critical evaluation of research evidence. An integrative review is a specific method that summarizes past empirical and theoretical literature to present a comprehensive understanding of a particular health care concern or phenomenon (Whittemore & Knafl, 2005) . The purpose of this integrative review is to identify factors that contribute to the professional and personal influenza vaccination practices of registered nurses.
METHOdOlOgy
An integrative review was conducted using the Cumulative Index to Nursing and Allied Health Literature (CINAHL) and PubMed databases. The inclusion and exclusion criteria used to select articles for this review are listed in the Sidebar.
The literature search used the following key words or word combinations: nurses, health care workers, vaccine, flu, influenza, vaccination, attitudes, beliefs, and Health Belief Model. One hundred twenty-nine articles were found. Twelve articles were identified as meeting inclusion criteria. Selection of the final articles used in this review was based on whether the focus of the study was related to nurses' attitudes and beliefs concerning influenza vaccination. Available research specific to nurses' motivators for and barriers to vaccination was limited. The total number of research articles used in this review was 12. Three of the 12 research articles were published in nursing journals. Of the remaining articles, eight were published in medical journals and one in a health economics journal. Three of the 12 articles used qualitative research designs; the others were quantitative. A summary of the studies is provided in the Table. THEORETIcAl fRAMEwORk This integrative review was organized using the Health Belief Model (HBM), a tool used to predict health behaviors and based on the theory that an individual's willingness to change behaviors and follow health recommendations is determined by personal beliefs or perceptions about a disease (Boskey, 2010) . It has become a popular conceptual framework, often underpinning nursing studies focused on patient compliance and preventive health care practices. The theoretical constructs of the model include four perceptions: perceived seriousness, perceived susceptibility, perceived barriers, and perceived benefits (Glanz, Rimer, & Lewis, 2002) . By applying these constructs to the concept of influenza vaccination among health care workers, the findings of this review were analyzed, organized, and reported according to these perceptions. For example, "perceived benefit" of the influenza vaccination was found to be the main contributor to accepting the immunization for those health care workers who understood the value of protecting themselves and their patients. Similarly, individuals who believed they were not at risk (perceived susceptibility) generally chose not to be vaccinated.
fINdINgS

Perceived Seriousness
The construct of perceived seriousness speaks to an individual's belief about the gravity or severity of a disease. The majority of nurses are aware that influenza is a serious illness for high-risk groups such as the elderly, those with chronic diseases, and those who are immunosuppressed (Clark et al., 2009; Ofstead, Tucker, Beebe, & Poland, 2008) . Knowledge of at-risk groups would suggest that most nurses would seek influenza vaccination as recommended to protect these patients. However, reported vaccination rates for nurses and health care workers varied significantly, from .03% to 75% of all study participants (Norton, Scheifele, Bettinger, & West, 2008; Raftopoulos, 2008) . On average, nurses who were vaccinated in the past perceived influenza as a more serious illness than those who were never vaccinated (Shahrabani, Benzoin, & Din, 2009 in the past were significantly more compliant with influenza vaccination, although the researchers did not specifically ask about perceived seriousness per se (Takayanagi, Alves Cordosa, Costa, Araya, & Machado, 2007) .
Perceived Susceptibility
Personal risk or susceptibility is one of the more powerful perceptions in prompting individuals to adopt healthier behaviors or undertake risk-prevention measures (Boskey, 2010) . For most, the greater the perceived risk, the greater the likelihood of engaging in behaviors to decrease that risk. Even when individuals recognize personal susceptibility, action will not occur unless the individual perceives the severity to be significant enough to lead to serious consequences (Polit & Beck, 2008) .
Nurses who declined the vaccine or vacillated between acceptance and refusal often cited lack of personal risk as a reason for their decision (Gallant, Vollman, & Sethi, 2009 ). It has been demonstrated that many unvaccinated nurses believed they were not at risk for influenza because they were not part of a high-risk group (Willis & Wortley, 2007) . Between 19% and 29% of staff nurses surveyed in health care agencies, nearly a third in some cases, felt they were not at risk for influenza (Canning, Phillips, & Allsup, 2005; Clark et al., 2009) . Many believed they had stronger immune systems because of workplace exposure to the disease (Canning et al., 2005; Clark et al., 2009; Gallant et al., 2009; Willis & Wortley, 2007) . Intriguingly, 29 (97%) of the 30 participants of a Greek study said they did not receive the vaccine because they perceived they were in good health and of a young age (28 to 29 years old), and therefore believed they were not susceptible to influenza (Raftopoulos, 2008) .
Perceived Barriers
This construct describes an individual's own evaluation of the obstacles to adopting a new behavior. For a new behavior to be adopted, an individual needs to believe the benefits of the new behavior outweigh the consequences of continuing the old behavior.
Vaccine Efficacy. Focus group members revealed concern about the influenza vaccine's effectiveness from year to year because each year a new vaccine is developed to protect against a new strain of the flu. They voiced concern about the limited time available to safely research the long-term effects of each new form of the vaccine. Between 13% and 31% of nurses felt that the vaccine was not effective enough, contributing to vaccine declination (Clark et al., 2009; Martinello, Jones, & Topal, 2003; Willis & Wortley, 2007) . In contrast, 82% of a sample of predominantly middle-aged participants believed the vaccine to be effective (McEwen & Farren, 2005) , again implying a relationship between age of the nurse and perceptions about the vaccine.
Vaccine Safety. Concern about the general safety of the influenza vaccine has often been voiced by nurses. Despite this finding, specific fears or safety concerns have not typically been identified, with the exception of respondents who mentioned the immunization campaign of 1976-1977, when widespread cases of Guillain-Barré syndrome resulted from vaccination (McEwen & Farren, 2005; Willis & Wortley, 2007) . In addition, a significant number of nurses also reported that they felt the vaccine has the potential to cause an influenza-like illness and this was their primary reason for declining vaccination (Clark et al., 2009; Martinello et al., 2003) .
Lack of Knowledge. Knowledge deficits about the influenza vaccine can be a significant barrier to increasing vaccination rates. A survey testing nurses' knowledge about influenza yielded correct responses by only 9.6% of surveyed registered nurses. Further, a cross-sectional survey of pediatric nurses revealed limited awareness of the effect of herd immunity on reducing influenza (Martinello et al., 2003; Norton et al., 2008; Ofstead et al., 2008; Shahrabani et al., 2009) .
Avoidance of Injections. Although not considered a major deterrent, needles and injections are cited by some nurses as a reason to decline vaccination. Thirty-five percent of a cohort of 513 nurses cited aversion to injections as a reason for declining vaccination, whereas other researchers found between 3% and 12% of health care workers were afraid of injections and used this fear as a reason for not receiving the vaccine (Canning et al., 2005; Takayanagi et al., 2007) .
Time Constraints. Another barrier to vaccination identified by nurses is limited time. Nurse focus group members stated they had busy schedules and could not find time to receive the vaccine; participants in another study reported influenza vaccination was unimportant and they had more pressing life issues that required their attention (Canning et al., 2005; Clark et al., 2009; Gallant et al., 2009; Raftopoulos, 2008) . Although time does not appear to be a major factor, it is another variable to consider when attempting to improve vaccination rates.
Perceived Benefits
The construct of perceived benefits relates to and expresses an individual's opinion about the value or usefulness of a new behavior in decreasing the risk of developing a disease. Individuals tend to adopt healthier behaviors when they believe the behaviors will decrease their risk of developing a disease. Among the modifying factors that have been identified are personality characteristics, patient satisfaction, and sociodemographic factors (Polit & Beck, 2008) .
Protect Thyself. The most compelling reason to receive influenza vaccine is to protect oneself from potential disease. Health care workers identified two important considerations that encouraged vaccination: decreasing the need to take sick leave and personal protection from influenza (Canning et al., 2005; Clark et al., 2009; Norton et al., 2008; Takayanagi et al., 2007) . Moreover, vaccine receipt during the previous influenza season was highly correlated to current vaccine acceptance and a strong predictor of future acceptance (Fernandez et al., 2009; Norton et al., 2008) .
Protect Patients. The CDC (2010) states that vaccination is essential for health care workers, and others who live with or care for high-risk patients, to keep from Major concern was vaccine safety and effectiveness spreading influenza-particularly to high-risk individuals. In addition, the National Quality Forum (NQF) declared in its "Safe Practices for Better Healthcare-2010 Update: A Consensus Report" that prevention of health care-associated infections was a principal safety category and listed influenza prevention as number 20 on its list of 34 safety practices (NQF, 2010) . It was found, however, that few nurses considered the health of the community at large when deciding whether to receive influenza vaccination. However, this benefit may have been overlooked because few of the identified surveys listed the protection of patients from illness as a reason for receiving the vaccine (Canning et al., 2005; Clark et al., 2009; Gallant et al., 2009; Raftopoulos, 2008; Takayanagi et al., 2007) . Educational Level and Age. Although clear sociodemographic information about the nurses studied is not available, two potentially significant factors have been identified. First, nurses who completed higher levels of education appeared to have higher vaccination rates, suggesting a possible reason for higher than national average vaccination among this group (McEwen & Farren, 2005; Ofstead et al., 2008) . Second, the age of the nurse was also directly related to vaccine receipt: older and presumably more experienced nurses recognized the benefits of vaccination and followed the recommendations to be vaccinated (McEwen & Farren, 2005; Shahrabani et al., 2009) .
dIScUSSION
The research supporting this integrative review originated from several countries, including the United States, the United Kingdom, Canada, Israel, Greece, and Brazil, highlighting the global concern regarding influenza vaccination practices among nurses. The findings of this review underscore several premises. First, these studies demonstrate that nurses are aware of the seriousness of influenza and resulting major complications (Clark et al., 2009; Ofstead et al., 2008; Raftopoulos, 2008) . Within the construct of perceived susceptibility, the findings for nurses were inconsistent, as evidenced by varied perceptions of vulnerability. None of the studies demonstrated that nurses identified risk of contracting or transmitting influenza through their work. Findings varied depending on the country and age of the respondents. The Greek study by Raftopoulos (2008) and the Brazilian study by Takayanagi et al. (2007) reported the youngest samples; the mean ages were between 28 and 29 years. These groups demonstrated the strongest perception of limited risk for influenza and reported the lowest vaccination rates. The Israeli study by Shahrabani et al. (2009) also demonstrated that seasoned nurses better understood the benefit of vaccination, compared to younger, less experienced nurses.
A key barrier to vaccination, confirmed in this review, was nurses' skepticism toward the vaccine's safety and efficacy. This concept was underscored via the commentary provided by the focus groups in the qualitative study by Willis and Wortley (2007) . The focus groups voiced concern about the reliability and safety of these vaccines that are manufactured annually without sufficient time for research. A major concern regarding vaccine side effects was mentioned in most of the literature reviewed. Unfortunately, few specific concerns, except in the study by McEwen and Farren (2005) which listed fear of contracting Guillain-Barré syndrome from vaccination, were reported. A major misconception about vaccine safety was found by Martinello et al. (2003) . Up to 44% of the respondents, mostly nurses, felt they could contract influenza from the vaccine. Another anecdotal barrier is the perception that thimerosal, a mercury-based preservative used in several vaccines and immunoglobulin preparations, skin test antigens, and tattoo ink, is best avoided due to the known health hazards of mercury.
Knowledge about vaccine appears to be a strong positive factor for vaccine receipt, as demonstrated by the 75% of nurses receiving vaccination after an evidence-based educational intervention encouraged registered nurses to vaccinate (Norton et al., 2008) . Having achieved higher levels of nursing education also appears to be positively correlated with vaccine acceptance (McEwen & Farren, 2005; Ofstead et al., 2008) .
Research demonstrates that the main reason for vaccination is to protect oneself, followed by protect one's patients. Self-protection versus patient protection may indicate a lack of understanding about the role of herd immunity in protecting high-risk patients. These findings support developing more evidence-based educational strategies to promote influenza vaccination and improve compliance rates among nurses and other health care workers.
It is clear from this literature review that more research focused specifically on nurses is needed. The literature was devoid of nurses' concerns about specific side effects. These fears should be clarified and studied for validity. This is the key barrier to address as occupational health nurses seek to improve vaccination rates among nurses.
IMplIcATIONS fOR OccUpATIONAl HEAlTH NURSES
Occupational health nurses working in health care settings may be surprised by some of the findings of this integrative review. Annual influenza vaccination reduces sick time, health care costs, and the spread of influenza in the community. Occupational health nurses can encourage their clients and the public to receive the influenza vaccine annually. However, it is also important for nurses and other health care workers to be vaccinated. It seems that nurses are conscientious about patient safety, as demonstrated by their commitment to handwashing and infection control, but have not made the same commitment to the influenza vaccine (Schraag, 2005) . William Schaffner, a physician in the Department of Preventive Medicine at Vanderbilt University Medical Center, asserts, "I think we in public health and in infection control, in the past, have not been sufficiently clear to our HCW [health care worker] colleagues about why it is we're recommending every HCW be vaccinated annually. We need to address certain myths . . . the most prominent of which is remarkably persistent-the myth that you can get the flu from the flu vaccine. It is held onto tenaciously. We must be able to persuade our colleagues, educate them, and bring them reassurance" (Schraag, 2005) .
In a parallel viewpoint, the Society for Healthcare Epidemiology of America (SHEA) declared in a position paper released on August 31, 2010, that, "Healthcare professionals should be required to get vaccinated against seasonal influenza or else lose their jobs and professional privileges" (SHEA, 2010). The paper, endorsed by the Infectious Diseases Society of America, argues that allowing health care workers to be unvaccinated (except for recognized health-related contraindications) is just as unacceptable as allowing physicians and nurses to forgo scrubbing before a surgical procedure. The goal of health care worker vaccination is not only preventing virus transmission to patients, the position paper notes, but also reducing the risk for infection of health care workers, which in turn preserves an adequate health care work force. At the same time, health care workers who are vac-cinated contribute to herd immunity and set an example for others (SHEA, 2010) .
However, fear of side effects and skepticism of efficacy related to the influenza vaccine have been identified as major continuing barriers to vaccination among nurses. In addition, the age and education level of a nurse are strong predictors of vaccine compliance. These findings may identify specific educational needs and target groups for future influenza vaccination campaigns. Emphasizing vaccination as a patient safety issue, not just a personal preference, is the primary message. The occupational health nurse must understand the factors that motivate and encourage influenza vaccination as identified by the tenets of the HBM. Using evidence-based educational strategies that focus on (a) the severity of influenza, (b) the vaccine's safety, (c) the vaccine's effectiveness in preventing influenza, and (d) emphasizing herd protection principles will ensure the effectiveness of influenza vaccination campaigns.
cONclUSION
This integrative review confirms that concern over adverse reactions related to influenza vaccination coupled with questions about vaccine effectiveness continue to be strongly associated with non-vaccination. Younger nurses believe they are at less risk than older nurses, who are more apt to follow the recommendation for annual influenza vaccination. These findings confirm the need for comprehensive education that covers vaccine efficacy, safety, and herd protection and clarifies vaccination misconceptions. During the past year, a noticeable increase in public education on seasonal influenza and the H1N1 virus has occurred. The widely televised H1N1 crisis may have resulted in a higher perception of risk among registered nurses, leading to higher vaccination rates. All of the studies included in this review were conducted prior to the H1N1 pandemic period, and future research may reveal changing beliefs and practices among nurses.
